Diet regulation is a basic means for the treatment of diabetes mellitus. It seems to be the consensus that there should be some restrictions in the intake of total calorie for diabetics except for thin children who are growing. A striking lessening of hyperglycemia and glycosuria is not infrequently encountered when the appropriate diabetic diet is consistently adhered to. None the less, the primary effect of diet regulation on diabetic metabolism has not yet been fully clarified.
Two lines of thought have been proposed in regard to the effect of diet regulation. Allen (1922) showed that in a partially depancreatized dog a high carbohydrate ing islet tissue, eventually resulting in degeneration, while a restricted diet preserves the function of the islets. This observation speaks strongly for a close relationship between a preservation of insulin secretory capacity and avoidance of overloading of the islet tissue. Conversely, Brunzell et al. (1971) suggested the possibility that a continuation of a high carbohydrate diet results in an increase in the sensitivity of peripheral tissues to circulating insulin, which in turn causes an improved glucose tolerance in diabetics.
This study was undertaken to examine the changes in insulin secretory response to oral glucose and blood glucose response to exogenous insulin after the restriction of dietary intake. Non-obese adult-onset dia-et al.
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Japon. October 1975 betics were subjected to this investigation in order to exclude the influence of obesity on the islet function, since it has been shown that insulin response to oral glucose decreases in subjects with simple obesity when their body weights are reduced (Salans et al., 1968; Farrant et al., 1969; Kalkhoff et al., 1971) and it increases in normal adults when they grow fat (Kosaka et al., 1972) .
Materials and Methods
Twenty-two, non-obese adult-onset non-ketotic diabetic subjects (Table 1) aged from 30 to 68 were selected from the outpatient clinic of the Second Department of Internal Medicine, Osaka University Medical School. They were newly diagnosed and free of other diseases which might affect carbohydrate metabolism, such as liver diseases, infectious diseases and other endocrine disorders. Their body weights were within plus-minus 20% of ideal body weight, calculated by the Jones' formula (Nocker, 1956) . The values calculated by this formula coincides well (Tarui, 1965) with the maximum longevity table of medium frame issued by Metropolitan Life Insurance Company (1959) . In all cases, diagnosis of diabetes mellitus was made on the basis of an abnormal response to a 100g oral glucose load, using the criteria of Japan Diabetic Society (Kuzuya et al., 1970) : diagnostic of diabetes if the 1-hour venous blood sugar value was over 160mg% and the 2-hour value was over 150mg%.
Low or delayed insulin response to glucose loading was demonstrated in all the subjects.
The diet prescribed for these patients consisted of 60% carbohydrate, 15-20% protein and 20-25% fat. The total caloric intake was restricted to 30, 35 or 40 Calories per kg of ideal body weight depending on their physical activity. The patients were instructed to weight and record their daily meals for the calculation of their diet composition.
The contents of pretreatment and the prescribed therapeutic diets were recorded for at least three days each. Daily intake of carbohydrate, protein, fat and total calorie during these two periods were calculated on the basis of "Table of Standard Composition of Japanese Food"(Japanese Science and Technology Agency, 1963) . No anti-diabetic drugs were administered, and physical activity of each subject was not markedly changed during the period of study.
After the prescription of therapeutic diets, the total caloric intake was more than 10 percent less than their regular diets in 15 of these 22 patients (Group A). There were no significant differences between 
Discussion
A noticeable improvement in glucose tolerance and an increase in insulin secretory response to oral glucose load were demonstrated when non-obese adult-onset diabetics were treated for 4 weeks only with dietary therapy of over 10% reduction in total caloric intake and carbohydrate intake. However, no significant improvements in glucose tolerance and insulin secretory response to glucose were observed in Group B, in which intakes of total calorie and carbohydrate as calculated were the same as its regular intake. Since Group B is not dfferent from Group A in regard to its mean age, percent of ideal body weight, fasting blood sugar or total blood sugar area before diet instruction, the findings observed in Group A should be attributed to the restriction of dietary intake, per se. Plasma FFA was suggested by Randle et al.(1963) to have a causal relationship to the development and exacerbation of diabetes mellitus.
In our present data, plasma FFA and serum insulin in fasting were not affected by diet regulation but FFA decreased more markedly in response to oral glucose load, associating with a more increased serum insulin secretion. Those results suggest that our dietary therapy had no direct effect on the FFA release from peripheral tissue and the change in FFA response to oral glucose should be rather a result of the inhibition of hormonesensitive lipase activity by the more elevated circulatory insulin.
It is generally accepted that in simple obesity, the glucose tolerance is improved in association with increased insulin sensitivity when the body weight is reduced (Salans et al., 1968; Farrant et al., 1969; Kalkhoff et al., 1971) . In the present study, most of the subjects in Group A showed a slight reduction of their body weights after the 4-week dietary therapy (Table 1) . However, insulin tolerance tests did not show any significant changes. Besides, the body weights of Case 2, 7 and 15 (Table 1) were rather increased in spite of the improvement of glucose tolerance after the dietary therapy. It is, therefore, reasonably assumed that an improvement in glucose tolerance was induced not by an increased insulin sensitivity due to the reduction of body weight but rather by the increased insulin secretion on glucose loading after dietary therapy. Wrenshall and his associates (Wrenshall et al.,1965; Vranic et al., 1968) suggested that the supply of additional insulin is indispensable for the maintaining of glucose tolerance in experimental animals being insulin-deficient or receiving a portal infusion of insulin at a rate comparable to the endogeneous basal secretion after pancreatectomy, whereas glucose tolerance was demonstrated not to be impaired in normal dogs immediately after total pancreatectomy (Kosaka et al., 1966 and wide indication of dietary therapy. Karam et al. (1965) reported that after a weight reduction an obese daibetic subject showed an improved glucose tolerance and a decreased insulin secretory response to glucose loading. Rudnick & Taylor (1965) demonstrated increased insulin response after prolonged carbohydrate restriction in diabetics including both obese and non-obese subjects. However, it was suggested that obese subjects with impaired glucose tolerance should be divided into at least two groups, one associated with hyperinsulinemia and the other associated with hypoinsulinemia (Kosaka et al., 1971; Ichihara et al., 1974) . According to our observations (Ichihara et al., 1974) , the insulin secretory response to glucose was inclined to decrease in the former, and to increase in the latter after the dietary therapy.
Therefore, it might be concluded that dietary therapy could change the insulin secretory capacity of diabetics in the direction of normalization not only in non-obese subjects but in obese subjects, even if the normalization frequently remains imperfect.
